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.TRAMSITIOH KETAL COMPOUND 

CUIITAIMING LIGAtJD H/iVING 

CYCLOPENTAOIEMYL SKELETON 
.M: CROUP 4 OR 5 TRANSIT tOH METAL 

P': ALIPHATIC OB ALICYCLIC HYDaoCARBOH GROUP 

B* TO P': HYOROCOJ. HiDSfXARBON GROUP, etc. 

R*-; HYDR0CAP.BOH GROUP, ace. 

X; lUU-OGEN, HVQROCAPBCW CROUP, etc. 

n: VALA*JCE OF M 

m: 1 OR 2 



c. . .ORGAHOAUJHiNUnOXy CCMPOUUD 

d. ..toNTZiMG lotirc conroui^D 

e . . . ORCANOA :.;iH 1 tlUK CWPCVU 0 
f-.-SUFWET 

•a-.-ORGAMIC CtXHFCU.il) [HGkEDIENT 
h. . .OtEflN 

i . . . B RANCH EO rO L YO I ,E F I H 



(57) Abstract: A polymer characterized by having a 
melt tension (MT (g)) substantially equal to or lower 
than that of a polymer which is substantially equal 
in repeating units of tiie backbone an<j in molecular 
weight, molecular-weight distribution, and ciystallinity 
and by having a flow activation energy (Ea (KJ/mol)) 
higher by at least 5 KJ/mol than tlie Ea value of that 
polymer. A preferred example of the polymer is one 
which comprises 50 to 100 moi% repeating units derived 
from ethylene and 0 to 50 mol% repeating units derived 
from an a-olefin having 3 to 20 carbon atoms, satisfies a 
specific relationship between flow activation enei^y (Ea 
(KJ/mol)) and a-olefin content (C ( wt.%)), and satisfies 
a specitlc relationship between melt tension (MT (g)) 
and melt flow rate (MFR (g/tO min)). This branched 
polyolefin is excellent in moldability and mechanical 
strengtli. 
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(81) *i«a(®rt;:BR.CN,KR,SG.US. 3- KSt;ife<DBSig(=^t^TI*, S»!5fiff$4x* 

IT, NL). 



(57) 3I*?I: 

mswtciwii;.^u-7-{cit^T. ^;uhx>v3> (MT (g) ) f)^mn^. 

J/mo 1) 7{,^'^|^#U-7-a)Ea(7)fli{c5KJ/mo I $r Jn AfcM J: 0 

iiS®l0Si4^bXT^;U^- (Ea (KJ/moD) 
>-^S (C imm%) ) i:7&^#SC>^^«r#lfcU, ^JUh7^>->3> (MT 
(g) ) t>^)i^hya-U-h (MFR (g/10 ^) ) 
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^«EE^i^:^>;l/?i-rM5t$noig;^^A[^Ux5'I/> (LDPE) H5^l6£^>J^ 
mzm^li^ht^^i)^. - ;5r T U V - o a « W 5t ^ ^ T $ ii -2) <h V i 5 ^ 

->t^mm^-^'t^rzi&^m-^vjL^u> (lldpe) ise^tc^^^n 

TVi^o V-^^iy. LLDP E©#JiI®:fi$«LD P E©#jai®fi${Cit^T 
^^{cMVifese). LD P E<Z>fiJ.-^.-eab^S^£?^JPX&^L LDP Etl^bT 
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i^mr^vj:.^u><Dm^:^m/vizff^n. m^itw^^ 8-5 02303^ 
^j^^izTji-orzo ^(o^j^miztm'^nr^:^mx'm^n^r-v^~\^±mLL 

S 3fe ^ T T^C V i :^ ^ 7^1 ^ § „ 

mmr^:i7mti.x!^m^^i 0-3 1 e 7 1 i^^ig^#ii2 000-33 

miz-Di^^xit^rm^tixi^^tai^^ ^Tc. mm^ikmztm^nrzmmxit. 
mm<Dmm^i^^'=F-^ 1 , 000-10.00 0(Dmmizmmr^z:t7f)^mm 
x$>r)^ ^f3:^m.m^^-r^ ±m t mm ii-^^^ts. ^^^o^^m^ u -r— © 

Mifi \z-z>\,^x \%mmifi ^-dTcio 

•^^iZWm^8 - 5 0 2 3 0 3-%l.^fg{c«. C2 (5Da-:t^:7^ 

><^:^^^t7^^u^-x«zI7J^u^-®±M (b) ^oc, a^ii^^i^^i, 0 0 
oao 0. i7bm5<Dmm<D^i^mmx^u^-^m\z^'Dx^^i.x\.^^. 

±(Dmmm'f-(Dmm (a) ^^o^ 30.00 04i^_fc(DaM5pi^5^^^2g:^> 

mvm^. 6^^m. ^^^m^^^. i^i^'^^Bitmf}mnmizm\:Tts^j-<^-iztt 
^j^h^>iy3>\tmm^^\y^},:i/h-^\,^t^iz^m(D^mtJi^'>ji=^- 
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■/}m^<D^v •^-izM.^nf3:\^^wm^^'r^mm(D^v -^—^m^-r^ z: ^ 



^<i:zsi(^^B^tm^mmmizmv-e-'j^-iztt-<x. ?^)]^h^>z^3> 
(MT (g) ) ^^mnm\zmi:^x^^^^^rci\t^n&.Tx^r). mwKDm^ 

-fbXT^;!/^- (E a (KJ/mol) -^ — (DE a (Dimz 5 K J y 

i^^it-^ ib\zmm^^^m^^nxi^v. mnmizm'^m^x^^z.t^m^i. 
Vic $e>tc:, z.(D-^v^-(Dmmtvx. ^e-iiis^wt-^^u ± 
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n§;#D3iL#^5 0-10 o^Axt. ^mJE^^s — yoDa-^a-v^^ 

(E a (K J /mo 1 ) ) ta-:tUy^ (C ) t 

Ea^0.130XC+28.7 
Ea>0.385XC + 28.7 

■^■^•DC<4. 1 fii^CDlJ-^ : 
E a ^ 3 0 

yf^)Vhy^>iy 3 > (MT (g) ) iz^)Vhyn — U—h (MFR (g/10 
MT^ 2. 2 XMFR-°-ss 

(ii) :j^^u>-^^^m:d^n^mK)mvm^^ 5 o~i 0 o^)i%. ^mmi^ 

C-NMRTfij^bfe^5^;Via-l^3&tj^^|^:f.l, OOO^^feJDO.HH 
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y-^^^m^^n^rnvmi^m^s o~i o o^)v%t. mmmf-'^ 8-^2 0 <d 

(Om^itJ^^-JV^- (Ea (KJXmo 1) ) t a--tUy ^ >^m (C 
Ea^0.385XC+28.7 

c<4. 1 mm%(Dm^ 

E a ^ 3 0 

^;Ph^>>^3> (MT (g) ) t^Jl^hyu — U—h (MFR (g/lO 

) <i:;^>^^ 

MT^ 2 . 2 XMF R-°^Q 

( i ) X5^l/>43J:a^'^*JM^^ 8 ~ 2 0 <D:tUy >^^'^mittl^{i^^ti:< 
(ii) x^l/>:d^e>#y&^n^^0jgb^'f4^ 5 0- 1 0 0 

^3 — 2 0(D:ti/:7^ >yi^ BS/^^n-Si^ D jg 5 0 ~ 0 

(^>fy-&"e-^Wb, fiM^i^i^-^Sio^'e 0 0 — 3, 5 0 0 (DisffljcsbD. 

3C-NMR-ra'JSbfcp<^;i'^l!0^>O^'^Sl^^l. 0 0 OM^fcO 0. Iffl 
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(ii) j:i^u>-/}^^m-A^n^mK)MhmiiL^ 5 0-10 o'Ejix. mmmf- 

©ffj-^-r^^u, mm^^^j-m-^^ 600-200.000 (Dmmiz^ 
K). '^c-NMR-vmimvr^^^^jv^m^^mmm^i, oooesfeoo. 

-^—(Dmm^i^^^m^ 1,000 — 10,000 ommt-t^mm. ^\z 
6 0 0-3, 5 0 ocommt-t^mm-^^^i^. 

(A) ^ u -^y ^ -J ji-)vn^^^^-r ^m^^^^tsm=^^mit-^m 

(B) TiB-^^ (I) -^m^n^m^^mit^i^t. 

(c) ic-i) mm^mit^m: 

{c-z)mm^mi[^^m (A) ^r:i\tm^^m<t^m (b) i:sj;E;bT 



wo 02/08306 




PCT/JPOl/06447 



-efeO, 7i^mw.f-. /Nny>M^. ^jb7j<^S, ^^^W-S, 

® 1R» ± IHI ^ T (D a-g- a: 5J>^^ ^ n ^ :i a: ^ L o 
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(g) ) •^mmmizm\:'X-$>^:^^^rcit^n^T'i:$>K>. mm<D^-mtJL^^ 

JV^— (E a (K J Xmo 1 ) j&^*^^/j^U V-OJE a CDffitC 5 K J /mo 1 

^ A ;^ M ct D ^ i # 

Hl^^i&D. (Mw/Mn) (O+@]g50^*± 3 0 % (D^ffiF*5ITab D . 

/^^'fb^«X,^|nliiT& (S. L AGGARWAL; J. Polymer Sci. 18, 17 (1955) i,zmT 
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T ^ <h M ^ b „ 
>> 3-p<^;i/-l-^>5^>, l-:^^-7^>. i-^^iy. l-F^-fe>> 

^7°-7^>> y 5-^5^;i/-2-y ;i/3K;u^^>. T-h'^iy^u \^^^ 

y. 2-:^^)V 1. 4, 5, 8->^;^i$7y-i. 2. 3. 4. 4a. 5. 8, 8a-^iJ7iS7 1 H D:^:7^ Ix 

5 0 ~ 1 0 0 ^^M^i^ 3~7(DQ;-:tl/7-< >/6^ e. #70^41^ 

(E a (K J /mo 1 ) ) iia-:tUy^ (C (fi»%) ) tf)^ 

a--^\yy ^ yo:>mMW,^Wiifi3XfJ^^C^ 1 OM*%0D:^-& : 



Ea^0.130XC+2 8.7 
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$fF*b<^3: Ea^0.144XC+28-7 
<J;D^tSL/<ti Ea^O. 1 78XC+28. 7 

Ea^0.385XC+28.7 
§f^b<^i Ea^0.425XC+28.7 
J:D$f^b<Ji Ea^O. 528XC+28. 7 

^ >^m-^^0 (Dm^^^tS. ) 43 j:tKa::ri/:7^ ><Di^^JM^i5:7j>S4~ 7 T 
;^^-:?C<4. lfi«%CDil-^ : 

E a ^ 3 0 
$f ^ L.<« Ea^35 
ctD$F^L'<^^ E a^4 0 

^;vh7^>>'3> (MT (g) ) t^jvhyn — u—h (mfr (g/io 

^) ) <i:/0^' 

MT^ 2. 2 XMF R-°-ss 
^^b<fl MT^ 2. 0 XMF R-°-SS 

(ii) X5^1/>/0^eS:0^n^^Oilbm'6L^ 5 0~1 0 0^:;i/%. 
^4~7®^l/:7^ >/i>^ e>#/&^n-g)^ Digb^'ia^ 5 0 — 0 ^:;P%ODf!|-^-e 
^Wb, aS¥l^:$^^»7&^^ 6 0 0~3. 5 0 0 (DmmiZ$>K). ""^C-NMR-e 



wo 02/08306 



PCT/JPOl/06447 



11 

^- (Gpc) -vwimi^rciMm^i^^^m. (Mw) sse 00-3.5 

0 0, $?*L < 700 — 3500, J;O^^U< « 800-3500 
OMw/Mn (Mntim^i^^^*) ti. M"^ 1 . 5 4 . 0 $f^L 

$f ^^5:^— 2 o:^©f5HJcafeD, mfr/O^'jISo. oi-ioog/i 

0^^, 0^b< «0. 0 5— 1 0 g/10^O|6fflt:i2fe:g)o 

e>^30^n^,m ^oiMb^-is 5 0 - 1 0 0 =^)v%t.. m.mu^m. s — 2 o © a- 

::tl/:7^ >;^^^S/J)m^i^Dilbmf4 0 — 5 0 ^ ;i/ % <h ;?)^ 75: ^ ±1 , ^ 
ift^tSttibx:^^;!/^— (E a (KJ/moD) ,h at -:t 1/ :7 ^ >-^» ( c 
(fiS%) ) t-t^ 
C^4. 1 M*^®:^'^ : 

Ea^0.385XC+28.7 
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$f^b<ti Ea^0.42 5XC + 28.7 
cl:D$f^L<tl Ea^0.528XC+28.7 

c<4. 1 aa^os-a- : 

E a ^ 3 0 
b<ti Ea^35 
i;D$f^b<«E a^4 0 

h-7=->S/3 > (MT (g) ) t?^)Vhya — \y~h (MFR (g/10 

^) ) 

MT^ 2 . 2 XMF R-°-ss 
$F^b<« MT^ 2 . 0 XMF R-°-ss 

-e ^ $ n -i) p ^ ^ ?^ -r o 

( i ) X5^l/>:fecfctXj^*l^^m8~2 0<D:tl/:7^ BMittl^ {}:^f3: < 

(ii) X5^l/>^^S*;&^n§^^5ML#j4^ 5 0 ~ 1 0 0 m^M^ 
ic3~2 OcD:^l^7^ >75ie>^;?)^n^^D5ib¥{4^ 5 0 ~ 0 =E)V%<Dm't 
■r^^b. «»^i^^^^»;0^^6 0 0 ~ 3. 5 0 0 (DiSfflJ;:^ 0> ''^C-NMR 

* )^ ^ n ^ — ^ S n ^ ^ D 31 b # <i: 

^- (GPC) ■vmi^hrz.mm.^^i^^i^m. (mw) a^e 00-3,5 

0 0> $f^U< 700 — 3500. J;Dfi^^b<S800~350 0 T 2fe 
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0, Mw/Mn iU n itWc^i^^^M) il^ 1 . 5 jEJl± 4 . 0 pf^ 

^fj^^mm^i , 0 0 oiS]^^:^c!9ffi^o. ifla*^. ttf^\^<\t.o. o sflsi* 

(B) ^^tyM^^ffl ViTX^l/>i:^i^iM^^ 8~20®:tl^^^><h^ 
^S-^ ^ ;^ « X 5^ > ^ $ i^- ^ c ^: J:: D MiitT ^ # -5 o 

^*U<«5:^'-2 O^cDigffltcabO. MFR5&^*3lSO. 0 1~100g/'l 

0^. pf^L<i-iO. 0 5—1 0 g/10 53-®^ffl{cafe^„ 

( i ) mmm'f-mi 2 ~ 2 o o::*-i/:7^ >3{)ie,jit^n^^!>;^< ^ t> 1 mcr):tu 

(ii) a4¥i^:5^-^«7&t 6 00~200,000> $?^L'<t^l. 0 0 0-1 
0 0.0 0 OT^oT ^^C-NMR-cfiJ^bfcp^^;i/5^lK;0^*^mi^^ 1 . 0 0 



wo 02/08306 PCT/JPOl/06447 



14 

x^l/>. :/nt:l/>. l-y-7^>, l-^4^-t:>. l-:t^y=->. y JV^)V^> 

■^^Bmitn^h<D-^m^v^^o ^n^(D^mm^mi 2 — 20 (D^uy^ 

^5 0-10 0=^JV%. $?^b<« 55-10 0^;!^%, ckD$f^b<ti6 

5~ioo^;i/%. *t)$f*b<tS7 o~ 1 0 o^;i/%®fij'^-e#ffii^, m 
$?^U< i'd:0~4 5t;i/%. J:D$f^L<t3:0~3 5^;i/%. #{c$F^b< 

#^f&n. ::ne»(D;^;6^Tt^. i-:/5^>. i-^^iz>, i-^^^>, y ji^^ 

^- (Gpc) 'cmmi^rcmm^^i^^'f-m (mw) j&t, m^i. 0 0 0-1 

0.000. $?f^b<«l. 500-9. 000. J;0^6^^b<^S2.000- 
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8! 0 0 0 , $ e>tc$f «2.500'-7.ooo -ea&^o 

^mmi^i. 0 0 om^r^y^m'^ 0 . im^m. $?*b<«o. o se^^^-e 

$^JcMw/Mn (Mnt±|^¥l^^^») it. ilS 1 . 5 J^± 4 . 0 
$f S L < « 1 . 8 3 . 8 7|c#|-efe^o 

t:-;v5i5)^"Ti^ n-T-«. mxit'^mt^^-ots:mm^±m^t^<^ (b) ^ 

>^-7i7D^:yT- (ii) t7&^^^fi-^$nTfci:^4^u :ti/:7-Y >Ta5 c). mm 
w-i^^'^mti^m'^ ^ 0.000 — 10.000.000. u^v<\%s o. o o 

0~5, 0 0 0. 0 0 OO^HdcbD. M-^/Unti^mm. 5-^20, 
b<H1.8~10, J:Di?^b<fl2~4®|gS{c^t). 
^1.000^;^cD #JII:d^^ii^ 0. 0 1 — 6 0*. n^V<\tO. 1~5 02^, 
J: D$F^b< 1 ~4 0 2^. $e>};i$f^b<«6~3 0 2^©f(J-g-Z?#^-r 
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(^m(D^mitJL^-)l^- (Ea) ) 
U:t^hVy^7.^±MU:t^~^~RDS-U ^mi^. (G' 
(dyne/cm^) ) (DMMm (co (rad/#) ) ^WL^m^Vfcio ^>y°)V 
i^)V^—\t2 5mm(f) h ^^Vi. •^>-:f)Vm^\'X'm2mm 

t-VtCo m^H^M\-^l 40. 170. 200, 230T:i:L. #?^^T0. 
0 4^co^4 0 0(Z)|gHTG' ^M^bfeo t'J^*J3:co-=f^^feD 5..^.<i:b 

2~2 5 %<D^H-z?3i:i:3itRb:feo SfJ^^tci 4 or^^^^a 
S<hbT4-3(D?a^^{^|ico:7u-:t) — :7^^M^-^t)i±. t ^ ^ — (D 

yv^^. Jio^^^ov'^ log ( a T) iiT^o ?pij^?a^ (.mm^ 

^m^mnum-^mm) ©j^^fC^LT log (aT) ^yp^/hLT, « 

Ea = 2. 303X8. 314XAX (-1) / lOOO (KJ/mo 1) 
( 2 . 3 0 3 Inl 0 . 8 . 3 1 4 

-^tctl, £0 ^ 1 0 rady secUM^ D co MJ^TfiTS: -2) J: 5 tc: h $ 
( Q;-:tl/>'^ 
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h^>->3 > (MT) ) 
ni^Wiiymmi smm/^^, mm.K>mmi 0-2 om/^. yx)im2. 0 

9 5mm0. y X;Vfi^ 8 mm©^#Tff fc>n^o 

MT(D{a}^>^*9 - 1 8@ltO:^-^JC«. :7;W7.^";H/>>^^ 2 0 g i ^ 

h :7 P — 1/- h (MFR) ) 
ASTM D- 1 2 3 8 fc:2p*i!lb. 1 9 0 "C. 2 . 1 6 k g lta(Z)^#-eSiJ 

m^i^^^m (Mn) . a«^i^:$3'^« (Mw) . Mw/Mn) 
'J'^ — ^ — XthMGP C- 1 5 0 C^fflVi, ^T<^i:-5f:ibTSiJ^Lfe„ 
:5MI;^7 ^Ati, T S K g e 1 GMH 6 -HT^SiO^T S K g e 1 GMH 

^ Alt-fXtt^tl^'tll^^ 7 . 5 mm. S$ 6 0 0 m 

»%^ffit/i. 1. Om 1 Ki^^S^^iO. 1 fi«%i:b. 1^)^ 

mm^v T.'^uyit. ^^m^mw< i o o o ^^zsm\v> 4 x 1 0^ (:ic> 

V^TltrnV— aS^^V^. 1000 ^Mw^ 4X10^ iCOV^TH^^y-/ 
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^ ^m\tM'j -iF±mmmmmiS c s o i o ^^v^, kxtcd^^izvx 

^^C-NMRtCci; 0#UT — {C43tt-S 1,0 0 0 ts -^^sy^f-Y) ay 

^^^^^ili^g (^H : 5 0 OMHz) ^^V:»;feo II^IeF^ 1 :)5"~ 3 :^IhI fil 
XSiJ^b;^„ 'fk^i/:? bT^$I^5^l/>C>fc°-^ (2 9.9 

7ppm) ^ffiVifeo it^ 1 0 mmCC)ltiK®NMRt'i^5^^^;^^4i}c:. 

isi^2 5 0 -40 orasiimytmmjLm im ^m^^m. o-V'^u}v-<y'^ 

> : I SOTECaM^>-ti>-d 6 = 5:1 (#:f«it) ®^^?^3m 1 ^ 

An. 1 2 Qx:\zximm. ^ft^-fr^ :i iitcj; otT^o nmrx^^^ h 

;Vtc4bnt^#®iK(Dj§M^l> 'fb^tcMJ^i^fiJl 4 1^ NMR-l^iJ^t^®^ 
F [I] , 1 3 2M~ 1 3 3H{::^DTff 5. 1 , 0 0 0 t!-^>mfz 

^(D:^^)Vid-^m-^. 5 ~4 5 p i>m(Dmm\z'mti^^ssL(om6^mn\znr 

^^)Vj^^^^^(D ^=^}{^m<om.U (1 9. 9 p pm) CD^r^ii-Silgltcfc D 
^tB-r^o 1. 0 0 O;tr-/}^>^feO0^^>-;W (i^J^±) rJ^lllJ^^i. 3 2.2 
V pmizmn^ ?^^U> (C6+3) ©^ii-St^cfc Jp^ttif -So 
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(B) TIE— (I) •vm^n^mm^m^h^'^h. 




>MXn 



m 



- ( I ) 



(c) (c-1) ^m^m\\^%m. 

(c-2) ^m.y h.^^i^\\:.^m. 

(c-3) m^^mit^m (A) ^r^itmm^m^t^m (b) ^Kjt^i. 

/\y :=.K7 ^(Dm^^mcD ^ u±:>i\:,'^mi)^mf ^n. mm^i^Txm 



wo «2/08306 
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>-ex i-ry^-j],) >?;v:3- o U rac-x5^lx>-lf 7. h 
Hn-f >^n;i.) 5/;i/n - •^7 a p U U 1/ >-fcf 

X (2, 3. 5- N U p<.5^;P5>i7 n^>^i^x-;i') x«> A v^^J/ □ U H\ ra 

c-S^p<5";i/>"J P>-tf7. [1- (4->':cx;i<"f >^'x;u) ] f/jUn-i^A-:^ 
i^7DUH, rac-v=p<5^;i/S/U l/>-t:X [1- (2-p< 5^;i/-4->' a:x;ix-r >5=^x 
] i^^l^zix-^Av?// o U rac-i^p^^^;!/^/"; l/>-H;:?. {1- [2-^5^ 
;V-4- (l-^y^)l) -O^x;!/] } >?;Pnx'^ a □ U rac->?^5^ 
;1/->U l/>-t:X {1- [2-^5^;U-4- (2-:?-y5^;i/) -f >5=-'-;H } e^;H3x 
'i'Av^iS^nU h\ rac->?^5^;i/S/U U'>-if 7. {1- [2-p<^;i/-4- (1-T>h 
U;i/) -r^-T^x;!/] } >?;i/nx^A>?i^ n U rac->?^ v- U tf 
X {1- L2-^^)V-A- (9-7>h'j;i/) -Ot'x;]/] } >?;nixC7A>^^ □ 
U F. rac->^p^5^;i/S/U I/>-t:7> {1- [2-^5^;i/-4- (9-7 x > F U 
-r>5='x;i/] } s^;i/3X'^AS^i7 n U F. rac-5^^ U {1- 

[2-p<5^;p-4- (o-i^ n n :7xx;i/) >5='x;i/] } -:/;i/3X'^ A>^ij7 d u 
F> rac->'p^^;i/->u l/>-ifx {1- [2-^5^ ;u-4- >i57 :7;v;e-n :7 

[1- (2-x5^;i/-4-7 3:x;i/-r >t'x;u) ] >^;i/nxr:7Ai^i7 d U F. rac- 
>?^5^;i/2/U;i--tf7. {1- [2-x5^;i/-4- -O^'-ji} } >?;i. 

nxr^AS^^PU F. iac-i^^^}Uzy^J U>-}d7. {1- [2-x5^;i/-4- (9-:7 
ai3)->FU;i/) -r>T-'x;i/] } 5^;i/PX'5'Ai^^ n U F> rac-S^^^JVv- u 
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U>-\i7. [1- (2-n--:fa\i)]^-4-y:r.-)\^^>^-)l) ] 2^i^ ^ 

nU h\ Tac-i^^^'^Jli^'J {1- [2-n-:7°n t:;i/-4- ( 1-:?- :7 

■iyy'-jVJ } -^A>^i:7 D U h\ rac-~:^p<5^;i/5/U l/>-H7. {1- 

[2-n-y □ t:;i/-4- (9-:7 > h U >^^-;i'] } >?;i/n - <:> A v^i7 

[2-p<^;i^-4- (9-:7:c:h> h -i— r >-7=-'::i;i/] )\^^ UzljV) 

-'^zAv'i^ n U x^l/> [2-p<^;i^-4- (9-7ai:^> h U ;P) -1— T 
>5^'-;i/] il.l-zy ^^)V-^-y )V^V:=.}V) -J }Vu I^-J !7 u ^) \^ . 
^^;VS/Ul/>' {^-y}V^U~}V) (Z-t-Zf^Jl^zy^ a^>^z^JL-)l) i^JV 

-1, 2-x^ >>?-r ;i/>?;i/zi - A>^^ □ U F> 3 M 5 F) 

DUF. (^5^;VT5 H) (t- h ^^5^;i/-r7 5— >^ D^>:$'>?xx;W) -1.2- 
Xi$7>s;?^;Vi;;mx^A>^i57 n U F\ (>^^JVT^ F) (-7^ h ^ p< 77 
D^>iS'i^xx;i/) -1. 2-XiS' >>'-r;i/5^i<7>>?^ □ U F. (jl^)V 
T ^ F) (7^ F ^p<5^;V-7?^-^>i7 D^>^>?xx;i/) -1, >-y-( Jl-yjl 
u^) F, (x5^;i/7^ F) i^T :^^}V-T]^->'i7 u^yd^ 



wo 02/08306 




PCT/JPOl/06447 



22 



x-;i/) -1, 2-x^>s^-i';i.5^^>s^/7nu (H 3 m7'^;i/T 5 F) 

(-7^ h ^ 5^;V-77 ^-S^^ n^>i$7 c^x-;i/) >5^i$7 o U 

^ > >?;i/ n-OAi^^y -y)lU £o 

^ n ^ > 4^xn;i/S;0^^^i ^ nx 75; n -fe -g-^j ^ S n 

5^;i/i//7 n^^^v^x-;!/) >^;i/n - ^ ax F4^~>i^ p U F. 

F) , ifx <.jL^}vy^u^y^zyjL-)V) >';i/3ix'j7Ai^ii7 d u F. tfx 

yot!;i/>-iJ7 a^>i5^>?xx;i.) >?;i.nx'^i^>?/7 □ u F. tf:;^ (y^;u~> 
/7 iiiv>^>^>?xx;u) >^;i/3x^A>?i^ D u F. (p^^;i/>''5^;i/->i^ n 
^>i?^>?xx;i/) >^;H3X'^A5^^?PU F. lf7> (^5^;v:/^;i/->ii7n^> 
^i^xx;u) i/;i/Px»>A tfx ( F U :7;i.::tD^:^ >XJ^7J^^ F) , tfx 
( F U ^^;P2/i^ D^>i$'z^xx;i.) >?;vaxr>AS^i^ n U F. (5^ F 

5^;i/>'i^ n^>i$'>?xx;i/) i?;ppx'i7 Ai^i7 n u F, tiT. (^^S/;v->^ 
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(B) m^^mit^m 



mizit^t^y. i^;i/nx^7i^. a:7x^a, /t:^s^'^A> x:t7\ 




- ( I ) 
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:f^Jl. sec-y'5^)\^. teTt-':r^JV. ii-^>^)]^. tert-T^;^^ 1.2-5^^^ 

n-^y5=-;i/, 1-X5^;v^>5^;i/. n-:ti^^JV. 1,5- 

2-x5^;i/^^v;i/, l-^^^JV^^^Jl'. tert-^i^^jl. 

n-^>^5='~S/;i', n- ^ 4^ 1^-7" n-^:7°i$^^ ;>;i^. n-:^^ :$7^^i> 

x5";i/. ii-:7"'p t°;i/. -ryyph°;i/^ n-y^;i/. 2-^5^;uy d tf ji/. 
-rv^5^;i/. Ti-^>^)l. ^-^^>^jl. n-^y^^;!/. i-x5^ 

;i/^>5^;i/. n-:tiJ7 5^;i/. n-yx;v, n-^^i^jl/. n-'::? >^'i>;w, ii-Ht'v';!/. 



wo 02/083(»6 
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m^t7Kmm illy XMm^izi^. ;^^JV. X5^;V, H;!/, -fvyntf 

)V. n->'^^;P, -i'jy'^Jl. sec-y^^Jl. tert-y^;i/. ^^:t^>^JV. n- 

ynA';i/^;i/;^a:j^^M^^7&t2 ~ 3 0 , ^ b < « 2 — 2 o ® fill 

y^)V. y^ u^^yjV. T^'T>^)VfSi^(DmmM^^-^^3'^ 3 0 . 

b< «3 ~ 2 0 (Dm'^mamih7Km^ ; y^n^y^~yji-)l. >5^-;i/, 

y}\^:tU=:.)Vts:a<DmMm^mi5^3 0 <Dm^'^m^m^t7Kmm ; :7 3i-;i/. 
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PCT/JP01/«6447 



z^-t-y^^)iy x.-)irj:^(D7jv=^ Jimmy v~ji&fj:^^mirf^n^. 

^>^y)V:tayx.-JV. n n 73^-;i/7^i: ^©j^mjg^^ l ~ 3 0 . 
^^I^^^ 1~30> $?^L<m-'20 ®ii:iI4»c^7t«^i!!S4^©y;p^;i/ 

^ne>©7 u -;i-»tc/\n^*>ig^, M^i^Tic 1 - 3 0 > $f^b<«i- 
2 o<D7;i/^;v»^fcJi^^lg^mi~3 0. $f*b<m~2 o©t;w3 

j^^;^^^6~3 0, $f * b < 6 ~ 2 0 OT U — 
M^^6~3 0. $f^U<«6~2 0 ®r U — 0::^lr>^S;^f(3!)g^S7&^ 1 ~ 
5 iil b ;^ fim T U — ;^ ^' ^ L o 

•^im^f<E>n^o cneo'^'T^^ p<5';^->>J;l/^ >^p^5^;i/>'U;i'. hu^5^ 
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b u x5^;i/~> u h u :7a::-;v->u;p, i^^^Ji^y j^^^jIz^^) jv^^tff^i. 

;i/-r5y. x5^;i/-r^y. :7°n tf jV-f a y . :/5^;P'i'5y. :7ai-;K^y 
;tT-— F> ^>>^;1/7.;p:7 :r p-F;i'X>x;i/:7;t^— Fuy^^ 
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-rv^nt:;!/. -rvy5^;u. sec-:r^;i/> tert-:/^;i/, 

>5^;i', n-^4^->;l/7S:i:©i^mi^^^ 1 — 3 0 > $f ^ b < « 1 — 2 0 ODmil 

« 3 ~ 2 0 03^4>tlSfP]pe>ft7K*X ; :7:i:n;i/, ^>e^;i/. -^y^jv. tf^oi 
::iU;i', h U :7x;^U;i'7S:^®M^J^-?l^6~3 0, $T ^ b < « 6 ~ 2 0 CD 

TU-;i/S ; :feckiK. ;ine.©SJc^mM^i^i~3 o. $f^b<^ii~2 

^)iyx.-j]^. i^y Jl^. ^ y x.-jUi^O Jl'. -J^^)\'y 
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^6~3o. $f^b<«6~2 0 (DTv—jim-vmmvrc^ i^^jvmt^ 

h-^::i;P. y V^) )W^E(DEkmU^'^&--3 0. $f^L< 6 - 2 0 

(Dr^)—)vm. * ^'fb7j< * « ^ 5/ u 35 ^ ;i fc ^ff ^ b o 
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)Vy3L-)V. :^D-t:;i/:7 }£y3L-)V. i-y^jv. ^^^Jl-^y^jv. 

r>h'jjv. yx.'^>h^jjvrjiE(DY^j~-)imrjia^m^f^n^o 

p-77 p;i/^>-ti >7.;i/:7.^:^— y^y^ y )P:tuy<yi£yx)iy ^i-^— h 
fSiE(Dy.JVy 7t^— ; y^JVTsJVy ^ ^-^^ h. y a^-jvy^jiy ^ h. 



wo 02/08306 
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^y&;^^)i7^y. >^x^;i/T5y, i^y'uifjvys. 

37 a: - T ^ y T^j; ® T u T ^ y » * 7 7 u — ;i/ y ^ y 

x.«'BR4 (Rti7KS^ T}v^)vm. mmm^^i^xh^^^T^) a 

-^Tsyr-i V. y :iL-JV:^yy y ^ h £ © jJn 7. :7 7 -r F 
C 1 O4, S b C 1 6 i^<H©i^^-^%», I O4 /^<Jf(D3<^7^"^^S;^d: 
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^)i-^-^A^mmtvxM:i^m\z\t. mm^^ m^^mo/y-fm^-yji 
■^-'yM.izmmi^rzm^miffBn^o 
7.x^^m^vxMi^mizit. mm^-(m^m&(D^^m^7.XizmmL 
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"l^exyl 

j;ZrCl2 




'Heptyl 




-V 




ZrClfl 



l^onyl 

'^"""\-2rCl2 




"Undecyl 
"^"""VrZrCIa 




"ipodecyl 




"Octadecyl 




9 




ZrClg 





ZrCU 





ZrCU 



rZrCIa 




"Pr 



ZrCI, 





ZrCIo 



ZrCIa 



Ph 




ZrCIo 




"fu "fentyl 



Ph 




0^2 



Ph 




ZrCIs 
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"Hexyl "^^eply, ?ctyi^ 

MeO-^^tBu MeO^-^^^'Bu ^cT^'Bu 



""rZrCIa 



MeO' 



"Nonyl 




ZrCU 



MeO 




2xCU 



Bu MeO' 




bodecyl "Octadecyl 
Bu MeO^'^'^'Bu 



MeO' 




Zra, 



*Bu MeO' 



9 





MeO 



MeQ 



Me 




ZrCU 



MeO 



Et 



'0-^2 



ZrCIs 



MeO' 




•ZrCIs 



MeO 



"Bu 

*VzrCI, 
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MeO 




ZfClg 



MeQ 




ZfCI, 



MeO' 



N-..V 




ZrCU 



"Decyl 



MeO' 




ZrCI, 



MeO' 




^Jnclecyl 



Me 
O 



MeoN 



9 

— 




0^2 

Ph MeO 



pZrCIa 




"Octadecyl 



0<^2 



Bu 



Me^N 



ZrCI, 



Me,N 



Ph 



'^odecyl 



MeO 




MeO 






Ph MeO 




Ph 



ZrCU 



MezN 




•ZiCU 



. Me^N 




MesN 



"HexyJ 




"Octadecyl 



•ZrCIo 



MegN 




-ZrCIa 



Ph 



MegN' 



'Octadecyi 
0/2 




Ph 



^ZrCI, 



"Octadecyl 




ZrCIa 




Ph 



ZrCI, 
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Pt:;i/S^. iP r ti-r V^D bi;P»^, TiBuJitn-y^^JVm^. tButit- 
nPentyUl n-^>5^;i'S^v nHexyUi n-^^5>;i/S^. nHept 
yl n-^y5^;i/S&. nOctyl n-^i:7 nNonyl « n-J 

nDecyl ii-^->;i^X*, nUndecyl n-*^ ^^v';!/^^. nDodecyl n-H 

nOctadecyl n-^T ^ ^ P h «7 a:::^;i/^^^-ro 

^(D^oUmt^~wt^ (I) -e^^n^a^ifem-fb-a-^j (B) oDMot^fe 

^-r\ MIS-IS^ (I) T^$n§iil##M^b^#/&^^bfe<h#{::i3^ 
BH -fe ^ fri ^ $f JR ^ T # n ^ o 
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j1® T'ct^S^Tfex — 5=- h ^ t H P :7 ^ > (TH 

Z.t^X'^^0 

i^'v$>^m'^izi^.^0!ii<D^M(Dmm\z^^^x. 7Kmm^&.i^(Dmmm^m 



wo 02/08306 



# 



PCT/JPOl/06447 



42 

u±(Dj^-otii. mm—^^ (I) T^^n^a^^s-fb-g-t? (b) i 
(c-i) ^m^mit^'^ 

(C-la) R",r,A 1 (ORb)„ Hp 

^L-. mtS 0 <ni^ 3 ^ n 0 ^ n < 3 . p 0 ^ p < 3 , qtt0^q<3 
(Dl^-r^D, >0^Om+ n + p + q = 3 -eafe^c ) T:^ $ tl^ - -^7 

(C-lb) — M2 A 1 R% 

(^tf, M^^iLi, Na^^«K^^b. R^ J^^*M^^7&^^ 1 ~ 1 5 . 

;i/ ^ - A (D It 7 ;i/^;Kbi^o 

(C-lc) — R^ R'' 

MfB(c-ia) izm^t^^mr h,it%^iz]^x\-x. ^^^(D^ofMt^m 
f^ii^m^x^^. 

-IS^ R^ A 1 (OR'')3_^ 
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b> X«Any >|g^^^b, mtl$f ^ U < 0 <m< 3 -e$)^o ) 
-^^ R-^ A 1 H3.^ 

^> 

R^^ A 1 (OR'' ) „ 

m«0<m^3, n«0^n<3, q 0 ^ q < 3 0 . /O^O 

m+ n + q = 3 Ta&-5)o ) •V^i'^ tl^^mT JV ^ Ait^mo 
(C-la) fCM-r^W^T;!^^ -':7A-fb'a-«^.i:bTJ: h U ^^;L' 

n-y;i/^;PT;i/5— -^A ; h u y y d t°;wT;i/5n':>A, hv^v^^jv 

y)VS.~^M.. hU sec->*'^;i/T;i/^::i'>A. hU tert-y'^Jl^r - 
A, hU 2-^5^;i/^>5^;i/T;V^r:'^A^ 3-p< - 
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(i-C4H9)^ A 1 y (CsHio)^ (^"t". X. y, z t^iE®^-e$, . z 

y -ij^A-r y ypTj^^s/ F7^^cdt;i/^;vt;u^ -':7AT;^ 

n::^^>' F ; -y:A^)iy)V^-^j:,^ h^i^ F, >^x5^;i.Tj^$ - ^7 Ax F ^ 
F. >^y^5^;vy;v^x'^Ay F^v- F/cj:^'(D>?T;u^;i/T;i/^xt>Ay;i/ 

x^;i/T;i-5x'i^A-t7.^x F^i^ F. y5^;i'T;i/^xT:7A-fex^y F4^ 
v' F75:£(^)T;i/^;PT;W^x«:7A-fe:X^^7;i'n:^^>' F ; 

>"ft;^n7tT;v4^;i/T;i/$x'>A ; 

i/x5^;i.T;i-5x':7Ay xy ^rv- F> s^x5^;1/t;1/$ x-^ a (2. e-v^-t- 
y5^;i/-4-^^;i/>'aiy F) . x5^;i.7';w5x'J'A t:7« (2, 
;i/-4-^^;i/^xy F) ^ i^-i* y y5=-;i'T;v5 x-i^a (2, 6-s^-t-:/5^ 
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)l-A-^^Jly y F) fSi E<Di>7 JV=¥JVT JU^-ry M.Y U — 

;i/5-'>A^DU F/j:^^(Z)S^t;1/^;vt;1/5 -•:7Ay\^-r F ; 

x^;i.y;i/S A-feX^i57 p u F. y'^)irJV^::iO AtX^^ uV F, 
x^;i/7;V5 -'^A-fe:7.^:/P5 F75:<H®t;1/^;1/T;v$ xr> A-fe7.^A ^ 
< F ; 

x^ji/T;i/5x«:>A>^ii7 p u F, ypb°;i'T;i/^x':>A5^i^nU F. ^'^^ 

^m\ZJ\a'y>if^nrci7)l=¥JV7)l^~^A ; >^x5^;uz;i/^ x«> A t F 
U F. >?:/5^;1/T;1x5 -'i'A t F U FfcJ:i:0D':^y;m^;PT;i'5 x-i^ A t F u 
F ; 

X5^;P7';i/5X'i7AS^k F U F, ^ P t!;VT;V5 xr> A >^ t F U F;^ <H<D 

;1/T;1/$X'>A ; Ji^)\^7JVS.~^AJLh=¥iy^uV F^ >^^;i/T;i'5 
A^F^^i^^PU F. X5^;i/T;i/^X'i7Ax F + ->>^P 5 FfcJ: 

^rz (c-ia) izmM'r^it'^^hmm-r^zii7f}^x'^. m:^it&mmi^^^ 

^Z.^'/jiTr^^o Z.(D^of3iit^mhhTM:i^m\Z\^^ (C2H5)2A1N 

(C2H5)Ai (C2H5)2 ua^m^f^zt^^-v^^o 
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MIB (C-lb) \zmt^4t^mtVTit. L i A 1 (CaHs)^. L i A 1 (C^ 

s^p<^;i<'-^i^^>^t7A. >^x^;i/Tijf:^^f/»:7A. -:/y5^;i/"y'^^':^->r> A. y 
^ >ity )\^ ^ ty jv^jv^ ^ :^^>-y A ^KDm.^'^fsi ii^mmf ^ l 

(c-2) mmrjv $ - r> A :t ^ ->^t^m 

^m7)U^::^yM.:t^zyit^m (C-2) ^^m'jk^(D7 JP^ y ^^yx^ 
oTfeJ;<. ^rz<^mW2 - 7 8 6 8 7 -^^^^^^^iM^^nTVi^ J; 5 /^^> 
■if >^^'f4 ® 5 - "j? A v-'fb'^^^-r ^ o T t) cfc = 

^^•fy^x^. mn. m^t7i^mmm(Dmm^vxn^ti^. 
(1) pAm7i(.^^^-t^it^m^rcit'^^B7K^^^T^m.m^ m^umt^ 
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(2) ^>if>, h;i/x>. x^;i/X — -x- h ^ b F n 7^ >7S; 

y ; 1/ 5 y ^ +)- > ^ M M -r ^ 1^ ffl V i 6 n § w *i 7 ; 1/ a X ^7 A Yb ^ «^ i L T 

MIB (C-la) izMT ^^mr Jl ^ — ^ A^t^m i^XM^Vfc^ 

myji^s.-^j^it'^mi-i. i m^mx^r:i\t2m&.±m.^'^^xm\^^^n^o 

TJi^y^^-^xDmmizm^^Bn^mmti^xi,^. ^y-ay. h;i/x>. 

':f^y. ■:^^^y. y^tiy. K5=';^j>, ^^^^y^tiy. ^^tsyizE(D 
ms^-^mit7Km : y^ u^y^ y^ y^n^^-^y. y^u^^^y^ 
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>izmm'r^A i m^-^^A i m^mm-vmni o %^t. »^\^<\t5%&. 

R'' 

Al— O— B— O— Al ••• (II) 

/ \ 

R^^ V1 

mm—m^ (ii) '^r^$n^z}^^>:&^^/fw^T;^$xr>Apr^^'>'^b-a■ 
TIB— (III) 'vm.-^n^r)]^=^ji':^a>m^^mT)i^:=.oj^ 
it^^t^.^^i±:»7.mmMT\z^m^^mm^'n\ -s ov--^^(DM.m 

Ri°-B- (OH)2 -(III) 

MtB— is^ (III) ~em^n^Tjv^)i-^u>m(Dmi^&i}U%<DtLx\t. 
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:7;v::rp :7 -;P7}^p 3. s-hTv ( h u :7;i/:=rpp^5^;i/) :7x-;i'7}?p 
>^/^cj:^y&^^^tf e.ti'So iin&t^^'Tii. p^5^;i/3t^p>^. n-:/^;i//j^p> 

vrf^yv-^^uym.. 3. 5-i/:7;i/:tP7x-;i/#p>m^ ^>^:7;i/::r 

p ^'i-^i/Ti^p >^}0W* bi^o Jin&« 1 8i^^T^fe«2a£>^±m^'& 

:i © J: -5 75: T ;l/ ^ ;i/ 7i< p > m <h S ^S: $ -B: ^ W a T 5 A -fb -a- #1 ^ L T 
:R^*:6<J{c«. MIB (C-la) fcp-T^ en-:? A-ffc-g-^l L-TM^ bfe 

±lB©c):; ■S/'cJ: (C-2) WaT;i/^X':7A:t4^>''fb-^^^i. 

m^^mit^<^ (A) ^fc«31^^M^b-&tl (B) ^iRjiSbT-f :t>^^ 

j^^T^-fb^ti (c-3) (i^AT. ^yit-i -t^mt^mi tx^^Oo ) .^il 

Ttt. #iiqzi_501950 ^^|g. #iB¥ 1-502036 -^^^g. # 
F?i¥ 3-179005 ^^fg. #r?l^ 3-179006 -^^^^ #F?B¥^ 3 - 
2 0 7 7 0 3 -^^^g. 3 - 2 0 7 7 0 4^^#, USP-5321 1 
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J\^^ T.mhL'XU. BR3 (Rti. y^m. >^^Jl&. hU 

x$>^o ) x^-^n^^t-^m-^^mif^ti. m^ith^j y jv^usuy. hu 

:7ai-;i/7}^a >, hux (4-y jvrtny a^-ji) 7t^D>. h u x (3. 5-S/:7 
;i/:ta /i^D.>. hux (4->';i/:^n^^;i/:7ai-;i/) At^p>, h 

(^>iS' ^'o:-;!/) /}^n>. hu>; (p-hu;i^) ^a>. hv 
X (o-hU;i/) ^ay. hUT. (3. 5->^p<5^;i':7xri;i/) Ttf a >7^d:^^s^tf 

Rl2 p13_4^Rl5 ... (jy) 

>^ T>^:n'i7 A;^^:t>. 7; 3}n " A 5^ :^ > , v-i^ n^y^^;!/ h U :i: 
T U-;i/«^fc^i«^T U trifB;?3;p#- 'j7A;^5^:t>.h 
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A;^5^:t>> %'^—J:i~^)Vr-^)-^h,ti^^>. N. N-2. 4. 6-^>^^5";P 
T - U :n':7 A;tr5^:t>75:^® N. N-v'T - U ::i "i:? A :^ 9^:^- > ; -J 

^ ^ > fcj: ^ © T ; 1/ ^ ;i/ T > ^ n A 5^ :t > fcC <H # 5) n -5 o 

iiVX\-X. h.ti'^^y. Y > — ^ M.:tJ >f3i ^-^m 

^b<. If h U >'ccn;i/;^j;l/7i<-«:7A;^5^:t>. N. N-v^p<5^;P7 n U — ^ 
A;>J5^:t>, N. N->?X^;i/7- U -"^ A;^5"pr>>&W^ bli. 

(:7ai-;u) 7}>'>^. hu (n-:7^5";i/) 7 h ^ iy^^-jv) ^ 

^X':7A-7^h^ (o-hU;V) Ti^^m. (n-:/^;i/) T>^X'^A^h^ 

(^>i$' 7xx;i/) TjN-j?^, h U yp fc°;i/T>^:X^AT- (o. 
p—:^^5^;i/:7acx;i/) /jsii^*. hu (n-:/5^;i/) T>^x'>A7^h^ (m, m- 
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y )V^U ^^Jly -^ym. hU (n-y^JV) Y >'E:=lO Ay^ h y 

(z,5-i^hvy)V^n::<^)iy:c-)V) :^ym. hu (u-y^jp) y>^- 
>=E~y h ^ (yai-)\^) ^ymrji^-^m^f ^n^o 

$ e.fc-r ^>tt<t;-&^<h UT. hVy:r:-)V:^jvy<-yA^h^=^x 
>^y)V:tuya^-jv) -^u—h. n,n-~:y?^^)V7-v-yAy^h^^y. 
i^y^y )V:^uy :xu-)V) -^u—v. y auW^-yA'rV^ (^>^y)V 
:^n:7x-;i/) 2j^i/— h y a^:=L)V^ jV^-yA^>^ y :iL-)izyy a 
i^jL-)imi$^. N. }\-z^jL^jV7-V :=-yA^>^yx.-)V>^^u^y 

^s^x-;p^#:. TtBi^ (V) ^fc« (VI) -v^-^n^T^ymit-^muE^ 



(^ff^ E t mi5^;i/a^^t-o ) 




(VI) 
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l/-h. tfT, ChU (n-'7'^;i') T>tz:'j7A3 H tJ^ h . tiT. Ch 
U (n-y^^;!/) T>^^'^A3 uuv'^^U- tfX ChU (n-:/ 

T>'e=:^2>,^ \^ :^ ^ UU i^y'^-^U- ht,Si^(Dr:=.:t >(Dm. ; h 
U (n-7''^;i/) T^t-i^AlfX ( F5=';^/A-r h^-r h F5^^;^#l/- h) 
A;i/h^i^ (III) . ChU (n-^^'^^Jl-) T>^-':7AJ HX (Ft"':^ 

A-f F^-r F Ft':^;:^!/- h) -^y^Jl^m*^ (III) UacD^M:^'^ >7 - 

4) , 1, 3-i^;*7;i//W > (13) > &, Jl/^^y^ti > (14) . 

FT^;^7A-r F^-f F-l-:7 3:n;i/-l, 3-S^;^j;i/AV:^4^^>. FT';^JA-r F^ 

-r F-i-^5^;p-i. 3->^:^;^AV ^7j^^>. ^>y^ti/\^ f ^-r f-i. 3->^p< 
3—^:^7 ;i'AV:^ 7. 8->';tf;i/A«> >5^;t7 ^ > (i 3) . 2, 
7->?:^;VAr>>5^;^7}^^> (13) , ':7>x:^JA'f F^-f F-7. 8— :^p<5^;^- 
7, %-i^^)iA^>^ti:i^^>. Ft';^7A-i' F^-r F-ii-^5^;i/-2, 7--:/;^;i/ 
A-^ >t':^7 3H^ hU (n-:/5^;i') T>^r:'^i:. 1-;^ Ji^ I/— h ^ 

hU (d-:7^5^;|/) y>^-'^A >^';^77j< i/— h. hU (n-y^ 

;i/) y>^-'^A i-:^j;i/A F5^:*;7}^i/— h. hU (n->^5^;^) y>^:-»:7 
A 1-h u p<5^;h->u;i/-i-;^;i//tT-*;^:!^i/- h. hu in-y^^jv) y>^- 

'>Ar7'nt-l-:i;;i/A Fx:^^U- h> hU (n-^'*^^;!/) y^t-r^A 6-;^7 

;i/A-T';t7 3}< ix- h (14) . hu (n-y^;v) y>^-«:7A 6-:^;i/A^;^j 

7j^^I/-h (12) . hU in-y^^JV) y^^n'^A 7-tf)l^/^y>^:^^U 

-h (13) , hu (n-y^A) yy^z^yh. i,%-^jti)vny>^tii!^v 
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(12) . hU (ji-y^JV) 7>t-«^A 2. 9->?;^7;l//t>>>^^7^^^' 
-h (12) . hU (n-y ^^Jl) y >^-'^A F ^■i' H-8-p^5^ 

;i/) y >^-':7A':7>^';^A-r F^-r >y^ti 

U~h. hU (n->r^;V) T>^-':7A'i7>5^';?7A-r F ^-r H-8-T U;i/-7. 
9-z^:tiJl';^^>^ti^U- h. FU (n-:7^5^;w) T >qE- a-^ >^;i» A-r 
F^-r F -9- F U p< 5^ ;P>'U;i'-7. 8->?*;p A '>>5^;^j 7]^ I/- F. F'J (n-y 
•5^;i') T>^- ':7A^>5^':i7A-r F^-r F-4. 6->^>''D^-7-;t;;i//\^'^>5='^ 

F7S:<i:Oy:=::^><D*g ; FU (n-Zf^Ji^) T>^:-^AHX (y^A 
-f F^-r F-1, 3-i^;t»;i/AV:l-5i^ I/- F) :3 A;P F^;^ (III) . F U (n-^ 

T>^~^Aii:^ ('^>5=':^/N-r F^-r F-7. 8->^:^7;i/A'>>^^7j^ 
1/-F) (III). FU (ji-f^Ji') T>t-'^At:X (':i7>^^^A-r 

H-7, 8->?;i7;UA'i7>5=-';^#l/- F) n A;!. F^^ (III) , FU (n- 
>^5^;i-) T>t-t>AHX (^>5^:^JA-r F^-f F-7, 8->^^;i/A'J'>5=;^ 
xi^I/— F) (III). FU (n-y^^Jl) Y>^-^AliX > 

T';*7A'f F^-r F-7. 8-5^:^7 ;i/A<>>5=':^37j^l/- F) mmm. (III). FU 
(n-:/^;i/) y>^-^AHX ('^7 >^;^j a-T F ^-r F-7. 8-i^;^j;i/AC7 > 
•t':^:^)^!/- F) ^^ig (III). FU in-y'^)V) T>^n«>AtfX (y^A 
-f F^-r F-7, 8->^y 5^ ;F-7. 8->?:^;i'A^'^>^':^?/J^ I/- F) 1^^:^ (III). 
FU (n-y^^^JV) T>^r:'j7Ali7. (7 :^-A-r F -^-T F-7. S-v'y ^;P-7. 8- 
i^tiJVJ^^yy'ti^U-h) ^uAmm. (III). FU (n-y^;i/) T>^- 
^Atf X ( F U Zfa=E:ti^^/\'i F^-r F-7. 8->?;^7 >t'* 1/ — 

F) nA;i.F^i^ (III). FUX CFU (n-f^)l) T>t-'^A] H7« 
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(ry>y'ti/\'<]^^^]^-7-tf)m^>y':^^U-h) ^aM,^m. (III). 
> 5=^:^7^ I/- h) v>:^>mm (IV) . tfx ChU (n-^'^^^;!^) 7> 
)lhmm. (III). IfX ChU (n-r?'^^^;!/) yye-ryj^^ }£x {0>5^tt/\ 

^ )vn^y'Tts^-u-v) :=.yyjvmm. (iv) fs.E<D^m:^ 

±13© a; -5 (C-3) :t >^t^:t>-mt^m\t. 1 am^T* feJi 2 
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ckix (c-3) :t > it-( :t > mt-^mt^ ^ mun^ ci^tj: < t^i m(Dit^m 

(C) h^^\Z. ^^^^^C^CTTtB©J;•5/^^i#: (D) ^m\i^^^t^'^^ 
(D) ja#: 

^nmm^t^hi^x. M^mizi-^s i o^. a 1 2O3. Mg o. z r o, 

T i.02^ B2O3. CaO. ZnO, BaO. ThO^^^. *fe«;in^$ 
^tfm-^f^^7t«^^#/. 'e^!l^«'^^*7t«'^figif:t^'r S i02-Mg 
O. S i O2-A 1 2O3. S i O2-T i O2. Si O2-V2O5. S i Og-C 
O3, S i O2-T i 02-Mg OT^^^^ffiT^ ;i .hT^^'tr^^o ^n^(D^t>. 

^43. JilE^=^m'fb#l«. iJ^MONasCOg, K2CO3. CaCOg. M 
gCOg, Na2S04. A 12(304) 3> B a SO4. KN O3. M g (N O3) 2 . 

Ai (N03)3, Na20. K20, L i20f3i^<Dmm^. ^mm.. mmm. 
:^mmizitf^v< m^^^n^mmt. 0-3 o o Mm. 0^l<« 

20-200 /xmTSoT. itmmmi)^5 0 - 1 0 0 OmVg^ $fSb< 
JAl 0 0-7 0 0m2/g©^Hfcafe«5> M?L^m:0^*O. 3-3.0 c m^/ g 
(Dl5HiC^-5) ChyO^^M^blio i^->^tC]iS: CT 1 0 0 — 1 

ooo-c. ttf^i^<\ti 5 0^7 0 ox:-cmmvxmm^n^o 
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mm^^tmtVXU. MgClg^ MgBr2>MnCl2^ MnB r 2^7^^ 

'^it^mu. ^^>i^^tsi^iz^-Dxmm-^n^m-^m^^izm\^^'^^tix^ 
ffizm^Mtj:-Drz^^Bmm^m-r^it^<^x$>^. ^m-r^^:t>-^^^m'ps 
mtji^(Dx$>^o j^^^(D^±^mi±-(:t>^m^m^it^^x^^o ^rc. 

izm^-r. An^i^.^^mm-r^^h'hX'^^o 

n. -f ::r>5S^'l4ji^'(b-g-tl<h LTti. a-Z r (HA s 04)2 • H20> a- 
Zr(HP04)2> Q!-Z r (KP 04)2 • 3 H2O. a -T i (H P O4) 2^ a-T 
i (HA s 04)2 • H2O, a-S n (HP 04)2 • H2O. r-Zr(HP04)2. 
r-T i (HP04)2^ r-T i (NH4P 04)2 • HgOfcC^cD^^^^OD^^Btt 
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<. 0. 3 ~ 5 c c /g ® fe©7j;t#{;:^ff * b V^c CI T\ mjl^mi-^. tKIS 
7j?D'>p^ — ^ — t:ffiVi75:7KlgEEA^{C J; iH?L¥^ 2 0-3X1 O^A© 
$5 H {C O X^liJ^ ^ o 

(DA\. Fe. ugfjiEcDm-r :t>^miii^'i±^z. ^iz^-oxm:mm^m± 

^mmmma^^m^i.. ^mm^pmrnmrn^m^^ ^ ^7^)^x^ 

'^m(D±mrjimM\^^'i:t>h^m'r:b:i^izj^r). mmi^j^ih^i^rc^mcDm 

mmm^m^m^x:i5D. mn. \i^-^^itn^. ^<D^^izmm 
^\^'^m<Dmm\zm(DmM^^^At^^t^^ u-->3>t\^^o. 

>^-ts\y-^yB>-r^^7.hit^mh\^X\1[.. TiCl^. ZrCl^TS: 
^(Dm^:t>^Mmit^^. Ti(OR)4. Zr(OR)4. PO(OR)3. B 
(OR)3 75:^:O^ST;1/3^>'F (Ritm^tTi^mmtj: ^) . [A 1^304(0 
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H)^^]''*^ [Z r4(OH),J2+^ [F esO (OCOCH3)e]^ tSi^CD^mTKm 

^Td. ^n^CDit^m^-^ >^—t}V-zy BZy-T^m^. S i (OR)^. 
Al(OR)3. G e (O R)4 73:£©^J1T;H:^5/ H {R\tm.i\:.7Kmmf3i 

W^'fb-^^j.h UTti. feS:^^' 1 0 — 3 0 0 Mm®®ffltc:$>^^;^4»c;^i'i b 
:^l/:7^ >a'erM^«. JitBS^^M-fti^tl (A) (A) ) . ±m 

m^^Mit^m (B) (fiSr^^ (B) ) . ±.t^^m±mit^m{z-\). ±fBW 
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my)i^:=^^A't^zy<t-&m ic-2) :isj^n±m'i :t>^t'i ^tymt^m (c-3) 

(E) ^^t^:i^%-c^^o 

(E) ^mit^m^^^ 
T)i=i-;i^m. y 3i y —)V'\iit^m. :^jv-^>m. ^)>it^m. 7.)VT^ym 
■^n^^cDti^^m^n. ^^x. R^Mij^mi^^^ i ~ 5 o ©^-fbTK^s 

t}}VTf^>miz\^x\-^. jI^. ^^^-coonx^-^n^%(Dffi^m-^n^. 

R22 ^M^J^^^ 1 ~ 5 0 CDi^fb7X^S^;^«^^J|^^^ 1-50 (D/\U 
U >'fb'&#j<h bT^A, P -O-H^'^^^f >^M. P-OR. p = 

n-So 7.)v-^>m^EVxu. TIB— (vin ■r^^n-sfeoD;^)^^^^ 
n-g)o 
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xmrnm^f-. j\uy>m^. mm^.'^W(ii--2 0(Dmit7Kmm. mmm 
1 ~2 0 (D/\uy>itm^t7i^mm^^-to 

mm ~ 7 D > n 1 7 T-ab-So 

(1) ^Kii^ (A) . (B) *3cfcrjc^5}- (c) ^ffiiconij^Tfi^gg^c^ 

(2) (A) (D) \zmi^i.r:immm.^. (b) ^sj^rj^^r^- 
(c) ^iiMo^mmx^m^mizmiJut^^mo 

(3) (B) (D) izmi^vrcmm^6^. (a) ^D^o^^ii- 
(c) ^nMcDmrn-vm^^izmat^^m. 

(4) (C) (D) tcjl^ b Tfeife^^r^-^ fijoi^^ (A) *5J;0^'^^ 
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(5) (A) (B) (D) iztBWVTcmmm^. ^^zf 
(c) ^^M(Dmj¥-vm^^izmQT^:^mo 

(6) fig^ (A) (D) izmmvr^mm^^. (b) 

(7) (A) .aifijc^^ (c) ii^mi^ (d) {cfij#b;^cM^s^^> ^jc^^^ 

(B) ^ii:M(Dmmx'm^^lzmi}air^:^mo 

(8) (B) ^: (C) t^mi^ (D) tCjB^bfctt^fife^^, ^ScfclX^i)- 

(A) ^iiM(Dmm-cm^mizmmir ^:bmo 

(9) (A) (B) ^ifig^y- (c) (D) izm^vr^mm 

-LIB (1) ~ (8) <D#:&ffil;i*5ViT«. ^M^^rK5i^(0/J,^;^< ^ 2 'DU±i^'1^ 

isbmm-^ri-ci^xh^\^^. (o (d) izmm^nx\^^^±m 

(4) (7) (8) (9) (D^Z^miZi^^^Xit. i^^^WizmCXUi^ (D) (CiB^^tlTVi 
T^Vi^^ (C) -ffi^cDlli^T^JnbTfe J;Vio CICD:^^^^ (C) 

m — -t? S ;^ -3 T I i T J: V i , 

JtfBS#: (D) iz^^ (A) :feJ;Z>*J5fe:$^ (C) ti;feH#:M 
m^:^. a#: (D) fC^K^ (B) ii^ZS0^^ (C) 7&^^iHJt$nfc®#:M^fie 
ti-f!^ (D) \Z0^^ (A) . (B) *5j;OC^^ (C) $ n^cEl 

m^\-immm^. mmm^f3:E(Dmnm^m^r^\tmm^^i^(D\^^m\z 
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D/\°>. ^y^y. ^4^+i->. ^-f-^y. -^^d^y. "rtsy. 

^y. nrnta^cDrnm-mmityKm ; y^ n^y^ y. >'/7n^4^it>, 
)Vzy^u^y^yti^<Dmmmmi\:,7Km : ^y-^y. h;i/x>, =^yuyrj: 
E(Dj^mmmih7\^m ; J^^yy^ a^J i^nji^yay. y^uu^^y 

n.E<D)\u yyitmm7Km ^rcit:in^<Dm^muE w^n. :tyy^ 
y^M^m^^iyxm^^^^hh-c^^o 

L'T. (A) Kmm^mi V hJl^Tc^ . ii^ 1 0 1 $f 

^ b< m 0-"^~0. 5 JHZU ^ J;: -o fJimx m ^ (B) it. R 

Jt-mmi U y hJV^fciV). 1 O-i^- 10-2 =E)V. tif^i.<\tl o-io- 
1 0-^ ^JliZti^ fdiMX-m^^ <bn^o ^Tc. (A) :}i^ZS^^ 

(B) ^i. SK:^' (B) izl^^ (A) (B/A) /^/t, a^O.OO 

0 0 1 ~ 1 0 0 . $f ^ L <ti0.00005~10. $6 izpf^ < It 0 . 0 

0 0 0 7 5—1 > cko$?^b<f^ 0. 0 0 0 1 — 0.5 iiU^ t^mx m^^ 

^^(C-l)ti. fiJc^i- (C-1) ^> (A) 43d:;t/fifer$3^ (B) t-cD^M^^M 

(M) t(D^)Vtt (C-l/M) /O^. ®1t 0. 01 — 100000. $f 
<tS 0.05 — 50000 (hJ^f^cfcaT^ft-e^Vi e>ti-g>o 
J5g^(C-2)«. fiK^ (C-2) tf'©T;i/a -':7AM^<h, (A) *5ctD?^:$)' 

(B) (M) h<D^)Vlt (C-2/M) ii^ 1 0 — 5 0 

0 0 0 0. $fSb<H2 0 — 1 0 0 0 0 0 tr^^j^3r^mxm\^^<^n^o 

m^{C-Z)it. ^^{Z-Z)t. (A) (B) 't'c^a^^Ml^ 

^ (M) iiCD^JVit (C-3/M) /&^\ ®S1-10. $f 1 - 5 tT^j: 
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(E) f)^m\^^^n^m^\t. (e) (o ^^^^x-d 

(Dm-^iZlt. ^Jlit (E/C-l) -^m^O. 01-10, $?^L<^1 0.1- 

5 ij^^cfc -s^^a-e, (c) -^^m^ {c-2) (Dm^\z\t. ^jvit (e/c- 

2) 7j>^'a^0. 00 1- 2. $?^L<tt 0.005-1 ch fj: -S J; 75: « T\ fig 
^ (C) Ti^^^i)- (C-3) (D^-^tC^. ^;UJ;b (E/C-3) 0 . 0 1-10, 

$?SL'<«0. 1 - 5 ifj:^ J:d7^j:«-crffiV^en-5c 

mn- 5o-+2oo'c, 0^v<\tt 0 — 17 orofSHT'ab^o a^H;^ 

it. iiSS£E-9. 8MP a ( 1 0 0 k g / c m^) , $f * b < J^^i±- 4 . 
9 MP a (SOkg/cm^) <D^#TT?a&0, M'&Sji&tl, lU^^-^, 

*^Bj-e«±fBis^^M'fb^ti (A) ^f^^um^^mit^m (b) ^-^t^ 

m^^mit^m (a) ^^s^um^^mih^i^ (b) ^^t^rn/:?^' >a-^ 
mm<D^^Tiz:tuy ^ xDm^^n^ m^^mit^m (b) tcj;D± 
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m (B) {c^oT^fiK-r^a^#:©iRa7&^*a^^M'fb'iri^ (a) ^z^-dx^ 

^. ) ja^^M'Tb-^^ (A) {C<i;-DT±fig-r^M'&#:OJK«75^'31##M 

fT n ^ <h ^ e> JR^ cfc < 'J ^ 1/ :7 ^ > ^ mit-r ^ ^1 i # ^ » 
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z. ii-^^-v^^. 

M^^M-fk-a-^j (B) iz^^x^mT ^m^^(Dum:^^mm^m4t^'^ 
(A) \z^-ox^m.'r^m^i^<D>\sLm^±]3i^^i^x(Dm^ii. mm^m<[: 
(A) iz^'DX^^-r^m^^<DSRm'^mm'^m<t^m (b) izjz-ox 
^^T^m'^^o:>5ii^m'^±m^^i^x(Dm^^^^^^n^^m.m^^j:t\yy 

(1) m^^mit^m (A) , m^^m^t^m (b) ^^zsm.^ (o 

^!)cT2SJ^JbcD:^l^:7^ >^a-^ C^m) ^-fr-So ^lODl^, Su^lCiS V^Tti 

M^^mit^m (B) id j;oT^^-r^fi-&#:©jRS/&^'3i^^s<t:^^^ 

(A) tCcfc^T^^Kr^a-a-^©iR»€:±tHlD. ^i^mz^\,^x\^m^ 
^mit^m (A) f;iJ:;oX^figt-§fi^#:(7)iRft^>*Jl^^Mit:-^«^ (B) \z 
ctoT^^1-^M^^(DiR«^±|Hl^ J;e>75:^;i/i;b (B/A) <h-r^o 

m\z\-^m^^mit^m (b) ^s^^M-fb-gr^j (a) i:©t;i/jt (b/a) 

$r 1 / 1 ~ 1 / 1 0 0 0 . $f ^L< 1 /I 0~ 1 /5 0 0 .h-rSc 

(2) M^^M^b-^^^ (B) ^iiXS^^ (C) ®#?iTtCX5^U>mSl^fc 
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•^^^trj:^m^-c2m&.±(D^uy ^ >^m'^ mm ^it-s. z.(Dm. m 
mz:i5\,^xi-im^^mit^m (a) izj:-Dx^m'r^m^i^<Ds\sLm-^^ (b) 

^^mizitmm^mit^m (b) tm^^mit-tm (a) i:(7)^;L'jt (b/ 

A) ^l/l~l/ 1 0 0 0 . Iff « 1 /I 0~ 1 /5 0 0 i:i--2>o * 

(3) MjdEt^S^^P'fb^^ (B) (C) (D^^yiZJL^U>^ 

ii-TMS^m'fb'&^l (A) $JPx.^o ^^V^Tr. x^l/>^^a>*fe^ijQ5^l/> 
7&^'^i?^^m^T2®m±C7)^l/:7^ >^a^ (t^©) $ii-§o ^(Dmk. 
mz^^.^Xitm^^m^t'^m (A) {Cci;oT:^^T'5a-&#:<DiR»;??^^jl#^ 
Mih^m (B) lc:J:-DT^^!£T§a'&#:©JR»^±lHl^ J:p/^j:^:;i/Jt (B/ 

A) t-rso ^^fi^tctaa^^M-fb^tj (B) ^m^^m^t^m (a) 

(B/A) ^lyi — l/ lOOO. $ff ^ b<«l/l 0~1X'5 0 

mt±m(Dmmx$>^. 

(A) S^'tt^aS^S^b'&Jl^ (B) ©^^^^T^Vicl 

±f3©«fc-5 fCbT:^l/:7^ >§a-^r^ ^iiiZJ;:V:^mmiZ^.^^t^m^ 
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:^V^ — (Dmj^ (Tm) If r:;U5|^^TiJ7 p ^ y bfcC CI <hJe^ 

(4) t2^y^-(Dl^^TlZ^Uy ^ XDM^^n-oX^^Tc 

•^v '^—(D^m(D^&x(DWM(DmmizM'r^mMm^K a 

^^U^y'^—^i^:^l,f3i\^^;:it&.m'^m-'(Dmi^X^Uy^>(Dm-^^n 
^:ne>(DfiJ^:^fe(D4'i?t^^ (1) ;^ViU (3) (D^^^TflJ^t* ^ 
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7^£^\ tulB (2) izmmcD '^C-NMR'^'m^Vrz^=^i^Jl&.±(Dm^ (D 
^fc. tulB (3) izmm(DmA (Tm) -^nj^ tl'jj^Tt^ J; 3 b TtiJ^ 

(Si.-s (Tm) omm) 

^mM^mmmm (dso (7)®^tt^^^i6> «;»ctf-i>^ifc«©?s^^ 

16.^ (Tm) i-r^o ifJ^^i. mn^TJ\^5./'^>\zmtb. i or/5^-^2o 

o'c^T?#^ab> 2 0 or-rs^rBi^^^LT^c^. 2 or/^^-T- i 5 o'cs 
m^m-^^'m^^^^'^'^ 7.i&mx-w^m-^^m^rci^m-B\zwi^-^n^o — ^*-r 
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ti 5) {CPM ^ ^ n ^ ® If t^j: t/i o 
(A-l) X^-^tl^it^!^ CM^^m^t-^m (A-l) ) ^J:tXTtE5^ (B- 




•■' (A-l) ... (B-1) 

%^\zmmm.m.vr^p^m-m i u y v )V(d-^ ^ 7.mm^^\zmm. h;i/ji> ? 

5 0ml <SrJp;lT> ai5^l/>^ 1 0 0 U hJVXh r ®§lEft-e2 O^P^^^M 
$-y-;^o ^^i/iT 5 0 t:tc#iab. :^v— • v^— a(DrUMK©^5^;i/T;i/$ 
>'^-t»-> (UT FMAO-lj ^t)Vi"5o ) 4 Ommo 1 ^m^rcio ^ e>fc. 
M^^m^t^m (A-l) 0-. 3mmo 1 hM^^m^t-^^ (B-1) 0. 0 1 5 
mmo 1 t^JD^-feo ^#T(C 5 0°CXjl^U>^ 1 0 0 U y h ;i'/h r CD 

mmxi o^rnmm^^^:it\z^-Dxm^^n-r>r^. m^cDmmmmi^m 
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vlzVxm^tir^'^V^- (l-a) <DiR«tl 2 1 . 2 gTJbofeo 

^ ^^t})VX1^m) 0. lfi«%. Irgafosl68™ (^/tX ^ ^ U 7^ ^ ^ ^ 
Vi. :^J3g?^^ 1 8 CC. ©^^5 Or. p.m. T5:a'rBl?^i!l!^g,^b;^c:c ^Sf::. 

ffivi. ^^s^iQO'c. ^i^PtfBi5^p«T. joi^iias 1 9 or^ mmmm2 

(l-a) (D^ft] 

#e>n7^3}^'jv- (l-a) ^GP c-e^^wufea:^:^. 2 -d© tr-ij7;5i;^ 

7.3:^T*f3. Mw/'Mn>5^'2. 8-eti — i^^^ittie 6. 3 

■SltP^i. MwtJ)^^ 2. 0 0 0 -e^ Mw/Mn^^U . 7 tf — :i7 5g^ita 3 

3. 7 %T^o;^o #en7S:#'J V— ®MFR. MT, E a 1 (d^-To 

m^(D^o\Z'^^J'^~ (l-a) TGP CtCJ^D^tB^nfcti — ^©^-^OD 

U"T— (1-c) (d>i=§^-r^-7^^ y x' — /&5jg^^«'fb-&i^ (B-1) iZ^-D 

x^m-^-^nTzTztb. m^mT^iti^wiix^^ibnrz-^^)-^— d-b) odmw 
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^^\f^m^^Lrz^<D tm^^n^o -rj^fcs, jj^u-^— (i-a) 
Mw^i2, 0 0 0 T^5^;^^^l!^?^)q$<^:^^Yc5:vi mmm^i^'rcD) mm^^ 

T^^^il^MTif U v-ifiJ^T^feo fSi^io. Ti^Uv- (i-b) <h7j^U^- (1- 
c) i:(DiR»i:b-e.;?^-fciJ^fC«, /J^U^^- (1-a) i-±i&^^mi^<D i:tm7:)^mu 
ifr-Ci^^a^iZ-^^V^- (1-a) ©GP C®t:-^'3i^Jt«i^i^^fi#:(D:i^ 
/?)^';*c#Vi^:^:fe/J?U-T- (1-a) /&^^^^i|5M4^U v--Tr^-g> Ci^^it bTU 

m^^m^h^^ (B-i) ^^jnufcj:;i>^o7t :i ^jiy^^ti^ig^ij 1 <D [m-g-] 

<h|nI#lCbT^U'7- (l-b) ^t#fc„ 1 5. 6 g. Mw«5. 6:^. 

Mw/MnJA4. G P C J; 0 ^££1 ^ tlT^ li — ^ — :3 75: tfc? ^ 

m^^mit^^ (A-l) ^JPx.7^j:^^o;^il<hJUj(.^ti||Sg#iJ 1 <D [fi-^] 
l^^tfCbTTj^U V— (1-c) ^f#feo JR»tl4 2 . 4 gT^ 0 . MwJi2. 0 
OOTa&D. Mw/M n 2 . 1 D > G P C fCJ: OMfctS^tlTS: t°— « 

il>^S-&#: (FSia^S : i/j^ U SP2040) ®MFR, MT. E a 1 

;i®x5^l/> . l-^^-il>^fi-^#:ti. MT tUF R ^i!}^ MT^2.2 
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385XC+2 8. 7 ©il#:^i^^nTVi^o ^(D^t-^^ib. ^M^t^^^ 

> • \--^^^>^m^W- (i^iSi^ : T:7^ -5^^ -PL1845) CDMFR, MT. 
E a 1 \Z7r:'^o 

:L(DJ1'^V> ' \--^^^>^m^mt. EafcPLT« Ea^O.SS 
5 XC + 2 8. 7 feCDCO. MTtMFR<i:7&^* MT^2. 2 

XMF R-°«« -^^^tl-SM^^vife^T^CVio ^1 © :i <h 6> . ^^-^Uiv-^rBl 

2^g@^eA±s$©«M^iK^^-r^-^^=Pitt?^^^*i^$n§o 
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mmm 2 

^^izmmmmvrzm^ms 0 om 1 (D:fy*^:^mm^m\zmmhj]^jL> 2 

5 0ml ^Jpx-T. x5^l/>^ 1 0 0 U h Jly" h (Dm.M'V 2 0 ^^TbI^jI^ 

nzShJi'Ji>m^hVrdyf^^)]/T)U3.y=^-^> O^T rMAO-2j 
■5c ) 1.2 5mmo 1 ^jJU^tco $ & fC, jl^^M-fb-g-^ (A-1) 0.0 0 
5mmo 1 ^m^^mit^m (B-1) 0.0 0 0 2 5 mm o 1 i:^j!]Px.fCo 
m#Tf3 5 0'CTX^U>^ 1 0 0 U h;l^/h O^*-^ 5 ^)-PBT^3l^-|±;g, 

/tjJ^iJ-T — « 1 U h;KD;><i$^y — ;V-Cr^#L;^^. 8 O'CX- 1 0 Btr^lMJE 
^mi^TzLa Z:(DJ:^izVXm'^nrc:^V^- (2-a) (DiR»«0. 6 5 g-rfe 

[•^V-^- (2-a) (Dr^i-^ff] 
#^n;^5j^U (2-a) S C-e:J>^ffL;^i:^:5. Tmt3:l3 0'C-e 
£5ofeo GP C7?:a-tff Ufei^:^, 2 o(Dh° — i7 5{)i^^ttj$n;^„ i o 

ti. Mw7^^^ 1 8 Mw/M n /&^^ 2 . 4 T:li-^i7 5^gJ;bfr^ 6 4 ^ 1 o 

\t. MwyO^*8.0 0 0. Mw/'Mn3{)^2. OTt: — i?5i^tkti3 6 %-T?^ofeo 

MSiO J; U V— (2-a) -TG P C fCct D^fcB^n:^ ti — 
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(2-c) izm'^T^'^^u^/^--^m^^m^t'^m (b-d iz^^dt 
m-^^nrcTcLi^. ^v^-w^T^jt^ms-vn^nrc (2-b) (dmwj^o 

8.0 0 0 T■p<5^;^^^l!!$7&n^<^l^^7S:^/i (^mi5S#^T(^)) 

±fBj}^UT— (2-b) (Di^^miiTf^V^- (2-c) cDiR4/&^e>^^ 

Mit^m (A-1) ^m^^m^t^!^ (b-d iitcj; oa-^^nfc^^u 

^7}?U"T— (2-a) Jifg^^«#:(Z)lt^/?>^*i^i/iJtT-irag.^®(c:. tJ^Uv- 
(2-a) (DGP C(D\i~^^mititm^'^mi^(D:^^t^^\,^;iiii^^^, /j^U 

V— (2-a) jiM^^M^b^#j (A-1) iz^^m^-^nr^^VT—tm^^m 
it^m (B-i) {3j;i9a^$nfc3jf u-7-^©?B'^#)-z?ti75:<, m^^mit 

(B-l) oa^:^nfe5jtU V- (H-;i.5^3^Ti^ p^ — ) (D—^ifi 
J:bfeM 5 

MW'^mit^m (B-l) ^Jn^^/{>io;^c: tii^^n^iSFd 2 (D [a-g-] <h 

lSIil^3bT:«}?Uv- (2-b) ^#;^o iR«J^O. 1 8 Tm«l 3 3t:. M 
w«li:)7. Mw/^Mn (i4. 1 T-afe f9 ^ G P C {C J; 0 ^tti $ n^fe tf- « 

Jrbg^^iJ 6 

M^^m^t-Bt^ (A-1) ?rjPA7S;:d^-:3feil<hlJ^^^^^iigM2 © [S-^] t 
mmiZVXTn^jT— (2-c) ^#feo iR»«0. 9 6 g. Tmtt 1 2 8 M 
w^i8, 0 0 0. Mw/Mn«2. G P C J:; D ^tB ^ nfe tf — 
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mmm 3 

Cfi-&] 

it6^izmmmi^i^rc\HmM5 0 om 1 ®;if ^xigs-^^fcitM h;i'X> 2 

5 0ml ^JOAT. X5^l/>$ 1 0 0 U hJl^/'h 0^*1? 2 0 :$)-PBl»^al$ 
■&7to :k^^T5 0 'C{^#?ab. MAO-1 1.25 mm o 1 ^mXTzo $ e> 
iZ. M^^mit^m (A-l) 0.0 0 5mmo 1 tM^^m^t^m (B-1) 
0.0 0 0 2 5mmo 1 ii^JP^j^o Jg#TfC 5 O'CTX^l/^^l 0 0 U 

^Vi-e. x5=-i/>0#fc^^^itbT. ^W^TJc 5 ot:Tyn t°l/>^ 1 0 
©Lfe^i:, i^^«<DJg^^j!jp;lTltjgbfec itSU bfe# U -7 — « 1 U K;i/(3D 

^^y-;i'-e55fe^t'fem, 8 onc-e i o^FaiM/E^^Ufeo ^(D^vizi^x 

#e>nfe7j^U-T— (3-a) (Di|X»«8. 3 9 glrfeofeo 
[#Uv- (3-a) (D^mi 
#e>tlfe^U-T— (3-a) S CTii'^ff bfe<hc:^. Tmm2 5°Cl? 
feofeo *fe> G P C-e5^*>Tbfe<h Mw:^t8, 0 0 O^^Ov-a;!/^ 

±fa(D<fc -5 i^lJi^ U "T— (3-a) ©Mw« 1 8 D , ^jZiit" ^tbii^ij 7 

Tt#e>nfe:^U^— (3-b) (Z)Mwl:^^ 1 4:)5rj; 0 fei^Vio iLnSx 
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•r^itmmsx'm^nrc:^^^- (3-c) izmmt^ii-ji^t^'^^ a^y 
^'-•^m^^mi\:^!i^ (B-i) iz^^x^m-^^nrcrab. ^v^- o- 

(3-a) UMw^^S, 0 0 0 X ^^JV^I^-^H^LAj ETjil,^ i^kl^M^J^T (D) 

mm^m-t^^^mm-^'j-^-^mmx^rco #u-t- (3-a) <DTm 

#U-7— (3-b) *5cJ:tK7j^UT- (3-c) ® l/i-fn® Tm<i: D fefS^Mil^ 
<i: feTi^U (3-a) :^^^^m^U-^ — X$>^Z ^i^^m\^Xh>^„ 

M^^mit-^^ (B-i) ^i}a^ti7!)^'Drci:iL&,^i:i.mMms (D ca-^] t 

iHl^UfcbT^^U V- (3-b) ^ntco iK««4.5g. Tmt^l2 9'C. Mw 
47i. Mw/Mn^i2. STabO, G P C J; «9 M tH $ n;^ fc! — « >- 

^] <h|fI1t{c:bT7}^U^- (3-c) ^#fco iR««1.0g. Tm}S12 8'C. 
Mw«8.0 0 0. Mw/Mnt3:2. G P C ;^{±1 $ tlfe tf — 
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m ^ <D m m 

1 . 

ctj^u v-^^it^T. p^;vh5^>>'3> (MT (g) ) i^mmmizmi:^'!:^ 

1 ) ^^mm^V -^-(DE a(DmiZ 5 K J /mo 1 ^M^t^m^V hi^^^^^Z. 

2 . 

3 . 

4 . 

j:i'^u>-d^^m-A^n^m^M\^m^ 5 o ~ i 00 mm^^i^-^ s 
-^icDa-^uy^ >^^^m^^n^m^MhM-& 0 ~ 5 0 ^ejvx ^lij^^r^ v , 

mmo:>^mtJi^)\^^- (Ea (KJ/moD) <i: a 1/ :7 >-g-» (C 
(««%) ) ^;^)^* 

Ea^O. 1 30XC+28. 7 

Qt-:tix7^ >co0e*M^^?&^^4~ 7 i?7&^::)c^4. 1 mm%<om'^ : 

Ea^0.385XC + 28.7 
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E a ^ 3 0 

T ^ $ n ^ M ^ L . 

P< ;H- -T- > 5> 3 > (MT (g) ) h:7p-i/— h (MFR (g/10 

) ^/O^^ 
MT^ 2 . 2 XMF R-°-s® 

5. 

(ii) x5^l/>;5ie>#5{>in^^C)ilbmi5^ 5 0 — 1 0 0 ^Sl^^ 
ig[4-7®;ri/:7w' >/&ie>^/0m-5^DjgL#&:^ 5 0~0^;1/%CD 
tiJ-^T-^Wb. MS^i^^a-^aT&^e 0 0~ 3. 5 0 0 ©IgHtCfe ■'3 
C-NMRTS'J^b;tp«.5^;i^4>l!!i:;&i^M^m^ 1 . 0 0 0^^;^cO 0.1® 
Tfc ^ T ife -2) If - ;i^7f5^ D ^: y V 5) ^ n -5 ^ t) M U m-fiA ^ 

6. 

X5^l/>75^^^;6^n§,#f9igb^f4 5 0 — 100 ^^J^^^ 8 

-2 0©ci!-^lx:7^ >;5^e>^:!{>^tl^^Dilbm{i0 - 5 0^;i/%i:>ii^^ci; 
D> (Ea (KJ/moD) i a -^T 1/ :7 ^ 

(C ) i^^^ 

c^4. iaM%©:^-a- : 
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Ea^0.38 5XC+28.7 

c< 4. 1 mmxcDm-^ 

E 3 0 

^;i/h-7^>5/3> (MT (g)) tyOVhya—U—h (MFR (g/10 
^A) ) t^^ 

MT^ 2 . 2 XMF R-°-ss. 

7 . 

( i ) ji^u>^^zsmmm^mi s ~ 2 o (D-^uy^ >^^^mitn^{i^tsi< 

(ii) ji^uy-^^^m-A^n^mDMi^m^^ 5 0 ^ 1 0 0 ^mmi^ 

cDfiJfr"e^Wb. as^±Q:^^»/&^6 0 0 — 3, 5 0 0 ©tgfflfcafeD. ^ 

^c-NMR-cmmi^rc^^ji^^mti^mmm^i , 0 0 ois^feD 0. iai 

8 . 

( i ) i^^JH^^2~2 OO^-^Uy^ >Tb^^mUn^{}^f3i< t% im(D:tU 

(ii) X5^W>^^e)^75^n^^03lb¥^^i^ 5 0 ~ 1 0 0 
|^4~2 Q>(n>-^Vy ^ >;6^ 5 0 ~ 0 ^ ;i/ % CD f ij 

-e^wu. w.m.^n^'^m.ifi % oo~2oo,ooo ©igHfcafe d, ""^c-n 
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9 . 

MM^i^^^mt^ e 0 0 — 3.5 0 0 (Dmmiz$)^ ^ h^i^WL^f^m^ 

1 0. 

(B) TfB— ^s; (I) -^m^n^m^^mit^i^h. 
(c) (c-i) wM#M^b^#i. 

{c-2)m^^mit^m (a) ^r:L\tm^^mit^m (b) <h>^]$;;bx 




(I) 
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■r$.D> x\t. 7K*m^> 7\u^ym^. ^itTi^mm. mm^mm. 
1 1. 

^^mit^m (B) ^^\z^'DX^^-r^m^^<D^mtim'^^mi\:.'^m 

jR^ts^t) (A) i^^\z^-^x^f^-t^m^^(Dii^m-fymn^mi\:^m (b) 
fife ^ j; o X ^ fig -r ^ m <7) iR » ^ ± m ^ ^ # -e fi ^ 1 * n ^ :i ^ 
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